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=) INTRODUCTION 


The TEN-TEC Model 4229 Antenna Tuner Kit is the kit version of the TEN-TEC Model 
.229 tuner, using identical components as those in the manufactured product. The 
4229 differs only in its outward appearance -- mainly the front panel treatment. 
Easy-to-follow instructions and construction aids such as silk screened component 
designations and switch wafer terminations on the circuit boards and inside of the 
back panel simplifies and assures accurate assembly of the unit. Average construc- 
tion time is approximately 8 hours. 


Before proceeding with actual construction, gather all of the tools listed below 

and scan the construction manual, especially the inside photograph and exploded views 
‘of the variable capacitor, variable inductor and the circuit boards. An overall 
picture of what is to be accomplished aids in understanding the written construction 
steps. 


Tools Required 


Soldering Iron. Pencil type - 30 to 50 watts. 
Rosin Core Solder 

Tape Measure or Yardstick 
Straight Blade Screwdriver 
Phillips Screwdriver 

Long Nose Pliers 

Slip Joint: Pliers 

Center Punch 

Hammer 

Wire Stripper of Knife 
Household Lubricant 


Additional Tools Recommended 
>, 1/4" Open End Wrench 


5/16" Open End Wrench 
3/8" Open End Wrench 


2KW 


SWR SET 


POWER 


CAPACITOR 


BYPASS 


ANTENNA 


VARIABLE CAPACITOR ASSEMBLY #80962 
I. Assemble end plates and ceramic stator insulators. REFER TO FIGURE l. 


( ) 1. Using 6-32 x 1/2" machine screws, hex nuts and lockwashers, attach the 
stator insulators to the front and rear aluminum end plates. The in- 
sulators mount on the inside surfaces of the end plates (two screws 
each). The slotted mounting feet point to the outside of the capacitor 
assembly. 


( ) 2. The long straight side of the insulators should be flush with the top 
edges of the end plates. CAUTION: The raised surfaces of the insulators 
must be in contact with the end plates. 


( ) 3. Do not tighten the screws more than necessary to hold insulators to front 
and rear plates. Excessive torque on these screws will fracture the in- 
sulators. 
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II. Assembly of rotor section. REFER TO FIGURE 2. 


( ) 1. Stack alternately the 25 semicircular rotor plates and 25 rotor spacers 
on the rotor shaft assembly. Begin stack with a plate against the bush- 
ing that is installed on the shaft. The last item in this stack will be 
the 25th spacer. 


( ) 2. Using one 1/4-32 hex nut, tighten the assembly while keeping the plates 


aligned. (It might help to align the plates if you can use a couple of 
blocks -- books of equal thickness -- to support the flat edges on either 
side of the center.) Now tighten the stack so that the plates are held 


firmly in place. The shaft may be held with pliers on the fixed bushing, 


but DO NOT hold the smooth front end of the shaft with pliers as this may 


damage the shaft. 
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III. Assembly of stator section. REFER TO FIGURE 3. 


( ) 1. To one end of each stator rod (6-3/4" long 10-32 threaded rod) install 
two hex nuts. Position one nut to leave 5/g" of exposed threads to the 
end. Add a second nut to the same ends of each rod leaving approximately 
3/8" of exposed threads. 


( ) 2. Now start stacking the 24 rectangular stator plates alternately with 
the 46 (23 per side) stator spacers. Start with a plate and end with the 
24th plate. 


( ) 3. Install hex nuts on the open end of the rod to hold this stack together, 
not too tight. We will return to adjust later. 


IV. Final assembly of capacitor. REFER TO FIGURE 4. 


( ) 1. Mount the stator plate assembly to the insulator on the front plate as- 
sembly. Insert the 3/8" exposed threads thru the holes in the insulator 
and fasten with another hex nut on the front side of the insulator, Do 
not over tighten. 


( ) 2. Install the rotor assembly in the front plate thru the bushing after in- 
stalling the tension spring washer on the shaft end. This washer is in- 
stalled so that the domed side is against the fixed bushing on the rotor 
shaft. The slotted end of this washer will be in contact with the in- 
side of the front plate. Some lubricant (oil or grease - Vaseline) should 
be applied to the shaft and between the washer and shaft bushing. 


( ) 3. Install a hex nut on the rear end of each stator rod leaving about 5/8" 
of thread exposed on the end of each rod. 


( ) 4. Install the rear end plate and insulator assembly by fastening the stator 
rods through the matching holes in the insulator. Attach with hex nuts - 
finger tight. 
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( ) 5. Fasten front and back plates with two aluminum spacer rods and 6-32 x 3/8" 
screws thru holes in lower corners of front and back plates. Only tighten 
slightly at this time. 


( ) 6. To mount the rear end of the rotor shaft to the rear plate use the ball 
bearing and 1/4-32 headless set screw. This takes some dexterity. Sug- 
gest that you insert the ball in the cup recess of the set screw using a 
dab of soap, wax or grease to hold it in the detent. Then carefully run 
the screw and ball into the threaded hole in the back plate. Aligh the 
rear of the rotor shaft so that the ball engages the recess in the end 
of the rotor shaft. When engaged and tightened, the set screw can be 
locked in place with the 1/4-32 hex nut against the rear plate. 
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7. The assembly is now completed. Adjustment follows. 


V. Mechanical Adjustments. 


( ) 1. With the nuts holding the stator assembly in the insulators loosened 


( 
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slightly and the four screws in the spacer rods slightly loosened, 
place the capacitor on the flat smooth hard surface with the mount- 
ing feet down. Hold down to the surface and tighten the four screws 
in the two spacer rods. 


2. With the capacitor still in the same position, check the parallel re- 
lationship of the front and rear plates. The distance between the 
plates should be equal at the bottom on each side. CAUTION: Be sure 
that the rear set screw and ball adjustment is such that the rear plate 
can be moved to the front or rear without causing too much tension on 
the insulators or loose enough to cause the ball bearing to escape from 
the rotor shaft. When the front and rear plates are positioned properly 
the nuts on the inside and outside of the rear insulator can be tighten- 
ed. Be careful not to overtighten so as to damage the ceramic insula- 
tors. 


3. Now adjust the set screw in the rear plate so that the rotor assembly 
tension is sufficient to hold the assembly in any position of its ro- 
tation. 


4. Positioning of the stator plates in relation to the rotor plates is ac- 
complished by adjusting the nuts on each end and each side of the stator 
assembly. The goal in this adjustment is to center the stator plates 
between the rotor plates. With the rotor fully meshed with the stators, 
adjust the position of the stator plates by moving the front and rear 
nuts on both sides until the proper spacing is attained. Lock in this 
position by tightening the nuts. 


5. This completes the assembly of the variable capacitor. 


VARIABLE INDUCTOR ASSEMBLY #81040 


REFER TO FIGURE 5. 
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Inspect the front and rear plates to assure that all holes are free of any 
obstructions - excessive solder, etc. Remove any obstructions with a knife 
Peapbteear godt. il? bit. 


Attach the tension springs to the front and rear plates with 5/16" long 6-32 
machine screws threaded into the flat end of.each spring. These screws enter 
from the outside of each plate so that the springs are on the inside of the 
final assembly. The holes for these screws are the ones toward the center of 
the boards 3/8" from another hole along the upper edge of the plates. When 
the springs have been secured on their screws, bend each spring at a sharp 
angle toward the center of the board and flat against the board. 


Attach a tension arm to each of the tension springs by hooking the loop 
through the small holes in the arms. A pair of needle nose pliers will fa- 
cilitate this operation. Bend the spring loop to secure the spring to the arm 


Install the two square-end spacer rods to the front plate with 3/8" 6-32 
machine screws. The lower spacer is mounted through the vacant hole in the 
mounting plate on the front plate. The upper spacer is mounted directly 
above through the plate and adjacent to the tension spring mounting screw. 


The tension arm spacer rod is now attached to the front plate with 3/8" 6-32 
screw through the center hole along the left edge of the front plate through 
the single hole at one end of the tension arm. When the screw is tightened, 
the tension arm should be free to move on the spacer rod. 


Apply a hosehold lubricant lightly inside the center bearing hole in both end 
plates-- petroleum jelly or similar. 
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) 7. Insert the coil’ assembly in the front plate from the foil side of the plate 
assembly through the center hole. CAUTION: The front end of the coil is 
where the turns are close spaced. The wide spaced turns are on the rear end. 


) 8. Install the rear plate assembly foil side to the inside. CAUTION: Place the 
remaining tension arm between, the rear plate and the tension arm spacer rod. 
Secure each of the spacer rods with 3/8" 6-32 machine screws as on front end 
assembly. This tension arm should also be free to move on the tension arm 
spacer when the screw is tightened. 


) 9. With all screws tightened, the coil should be free to rotate and the entire 
assembly should sit flat on a flat surface with the mounting flanges on the 
bottom. 


) 10. To install the roller contact insert the silver plated contact shaft thru 
~ the large hole in one end plate and through the remaining hole in the tension 

arm directly below the spring. Slip the roller contact (pulley) on the con- 
tact shaft. Thread the contact shaft through the other tension arm and 
through the large hole in the other end plate. To secure the contact shaft, 
place a nylon washer on each end against each end plate and insert the end of 
a 1-1/2" piece of bare tinned braid wire through the holes in each end of the 
shaft. The other end of the braid pieces are inserted in the eyelets above 
each shaft end. Check the contact roller and shaft assembly to see that there 
is free movement and that the roller contact engages the coil wire. Run the 
contact from one end of the coil to the other by rotating the coil to see 
that it follows the turns on the coil. The notch in the roller contact should 
ride on the coil wire. When satisfied that proper operation is attained, you 
may now solder the ends of the braid pieces in the contact shaft and eyelets. 
DO NOT solder the entire length of the braids as they serve as flexible con- 
ductors to follow the excursions of the contact shaft that will be caused by 
slight variations of concentricity of the coil and end shafts. 


) 11. The final operation on this assembly for use in the Model 4229 tuner kit is 
to solder a jumper of shield braid (remaining from step 10) on the front end 
plate. When viewed from the front of the assembly, this jumper connects be- 
tween the lower of the two right corner eyelets and the next eyelet directly 
below along the right edge. The variable inductor assembly is now completed. 
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SWR BOARD ASSEMBLY #80859 
REFER TO FIGURE 6 


( ) 1. From the foilside insert the small ends of the threaded stand-off spacers 
in the two holes diametrically opposite and on either side of the large hole 
in the circuit board. These may fit tightly, but they should be fully in- 
serted until the large diameters are touching the cOpperfoil. To further 
tighten the insertion, flair the small diameter on the plain side of the 
board. This can be done with a punch of suitable size and striking with a 
hammer while the other end of the spacer rests on a vise or other hard 
surface. This should make the fit tight enough to secure them in position. 


68 2W 
(blue gray black) R20 T20 
D2 R21 (blue gray brown) 
~dUf. C24 680 
C23 i : 


aa i. STANDOFF 


(brown black red) R23 ere ial . 
in series 
IK R22 C21 24pf— 
C2552 01 srt => 
3 PIN 
C2 Gur O eeu C22 430pf 
C27 5-60pf 


FIGURE 6 —- SWR BOARD 


( ) 2. Install each of the circuit components in positions indicated on the non-foil 
side of the board. All components are mounted on this side of the board. 
The component numbers and values agree with those in the schematic drawing in 
the area enclosed in dashed lines in the upper left area of the schematic 
drawing. (See Owners Manual for Model 229 supplied with kit.) 


( ) A. As the leads of each component are inserted through the board, the compo- 
nent should be resting on the surface of the board. Bend the wire leads 
sharply against the foil pattern leading from each particular hole and 
cut off excess lead beyond where sufficient lead can be soldered. (App. 
Th oacdl 


( ) B. Diodes D20 and D21 are installed with the polarizing bands in the posi- 
tion noted on the board. 


( ) C. The three terminal connector is installed so that the high back is toward 
the center of the board. 


( ) D. The variable capacitor C27 will fit in only one position with its three 
mounting lugs. 


( ) E. In mounting the prewound toroid transformer T20 the twisted and tinned 
red and green leads are in the center one of the three lead holes for T20. 
The single red lead goes to either of the remaining two holes and the 


att Te 


green goes to the third hole. The red and green insulation on these leads 
does not have to be mechanically stripped as it will remove itself at sol- 
dering temperature. The transformer stands on edge and can support itself 
on its leads, but may be secured to the board surface with a puddle of RTV 
cement or similar material. 


( ) F. Polarity is not critical on any of the remaining components. 


( ) G.. Note,..that.only one lead of C21 is attached to the board. Leave the other 
lead at full length to be attached later. 


( ) H. With all components mounted and their leads properly cut and dressed along 
their particular foil patterns (not shorting to adjacent patterns), all 
joints may be soldered. 


METER SWITCH BOARD ASSEMBLY #80958 
REFER TO FIGURE 7. 


( ) 1. All components mount on the top ( non foil side) of this board. 
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FIGURE 7 - METER SWITCH BOARD 


( ) 2. Insert all pins of the three push switches in the holes provided in the board. 
The actuators extend away from the board. Examine the terminal pins of the 
switches and straighten any that may have become bent. Carefully insert the 
pins in the proper holes until the switches are seated against the board. 

You may solder some or all of the terminals to the foil to hold in place. 
CAUTION: Use a small iron tip and minimal solder on each joint to avoid un- 
wanted shorts. 


( ) 3. Insert the two thumbwheel potentiometers (R30 and R31) through the three holes 
provided for each. They are both of same value and the adjusting wheels face 
the left edge of the board. 


( jee. Insert the two 1/4 watt resistors oriented front to rear in the four holes 
provided. R28 (47K yellow-violet-orange) is located to the left and R29 
(10K brown-black-orange) is to the right. These are located between the 
thumbwheel potentiometers and parallel to them. Dress and cut their leads 
flat against the foil pattern from each hole. 


( ) 5. Install two three-pin connectors along the rear edge and the two-pin con- 
nector along the right edge of the board. The raised portion of each con- 
nector is oriented toward the center of the board. 


( ) 6. All components are now mounted. Solder each terminal to the foil at each ® 
hole. 
() 7. Install the black cap on each switch actuator. These snap in place and should 


hold. A touch of cement can be applied to the actuator before installing the 
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This assembly is now completed. Inspect for adequate and any excessive sol- 
der that may cause unwanted shorts between adjacent foil paths. 


OUTPUT BALUN COIL ASSEMBLY #80960 
$$$ ree ovo 


Fasten the two toroid cores together in a stack (face to face) and secure 
with the two nylon ties supplied. Locate the two ties diametrically opposite 
each other with the locks of each tie on the outside edges of the stack. Draw 
snugly after positioning. Leave excess length or cut off as desired. 


To prepare the Teflon-insulated wire for winding, uncoil and straighten the 
wire supplied and cut one piece ten feet (10') in length. Now bend double 

the wire at the mid point of its length - DO NOT CUT. You now have two 5! 

wires, joined at one end. We must identify each end of each wire. Place a 
piece of self adhesive tape around the wire and back over itself to provide 
a flag for marking with a suitable pencil or pen. Locate these markers on 

each wire about 1" from each end and from the center fold. How to mark: 


A. On one wire mark the flag near the bend as "1". Mark the flag on the 
cut end of this same wire as "2", 
B. On the other wire, mark the flag at the bend as "3". Mark the cut end 


Ole Lis. wire as, "4", 


Before starting to wind this coil, find the large domed rubber (1" diameter x 
1" long) bumper that is included in the kit. This will be handy to use when 
winding is finished. 


The objective is to wind this coil around the toroid core with both wires at 
the same time keeping them parallel to each other (not twisted or overlapped). 
Form them as tight to the core as practical without forcing the corners of 
the core to cut into the insulation on the wires. 


Start winding by passing the folded end of the wires (1 & 3) through the cen- 
ter hole and around the stacked cores and leaving about six inches (6") of 
these wires extending to the outside of the core. Now continue winding in 
the same direction around the core by inserting the cut ends (2 & 4) through 
the center hole and around the stacked core. Continue this until fifteen 
turns of both wires have been applied. Spacing is not critical, but“be sure 
to keep the wires parallel to each other and not twistéd or crossed. As the 
winding comes to one of the ties, skip over avoiding the square locks on the 
tie strips. 


When the last (15th) full turn has been applied, the winding will have just 
about come full circle around the core and the starting and ending leads 
should be near together. Insert the rubber bumper plug to hold the winding. 
This plug remains in position for mounting the balun. 


Assuming that the markers are still attached to the ends, you are now ready 
to terminate them. You can now cut the wires at the bend leaving the markers 
on each wire. Bring ends "1" and "4" together and twist a couple of turns 
(these two leads comprise the center tap connection of the balun coil). The 
remaining two free wires ("2" & "3") are the outer ends of the balun. 


If the marker tags have become detached, a continuity meter will assist you 
to determine which is which. Just know that the center tap connection is 
made up of the starting end of one wire and the finish end of the other wire. 


‘If the marker tags have remained intact, they may now be discarded and all 


leads can be cut to approximately 4" in length -- keep 1 and 4 twisted for 
identification , : 


Attach solder lugs (quantity 3)”to the leads from the balun. Strip all ends 
approximately 1/2". Twist both bare wire ends of "1 and "4 together and 
solder to a barrel type solder lug. Solder a like lug to the bare ends of 
wires "2 and "3. 
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BOTTOM COVER ASSEMBLY 


Attach two rubber feet at the rear left and right corners. These feet are 


3/4" diameter x 3/8" high with domed top. Install each with a single #6 x 5/8" 


sheet metal screw with a plastic spacer (5/8" diameter x 1/8") between the 
foot and the bottom cover. Tighten the screws just enough to keep the feet 
from being loose. Excessive tightening may cause the screw to short to a 
terminal inside. 


The retractable bail mounts with the two molded plastic feet attached with 
two #6 x 5/8" sheet metal screws. Note that there is a difference between 
these feet - "left" and a "right" style. Place each over their respective 
mounting holes in the bottom cover and with the vertical notches facing to- 
ward the center of the cover. The flat relief surfaces at one side of the 


notches should be toward the rear. Attach one foot with two screws and tighten. 


Now lay the wire bail flat on the bottom surface with the right angle feet 
toward the front edge. Slide one foot in the plastic foot that you just at- 
tached. (You may have to loosen the screws to allow the bail to enter -- 
retighten.) Next attach the other foot by placing it over that end of the 
bail. The bail should be snug in its retracted position and should swing up- 
ward and lock in the vertical position. 


Mount the variable capacitor and the variable inductor to the inside of the 
bottom cover via the four holes provided. Use 6-32 x 3/8" machine screws 
through the bottom plate and mounting feet of each unit. Secure with a lock 
washer and hex nut. The capacitor locates to the left with the 1/4" round 
shaft toward the front. The variable inductor mounts over the two holes on 
the right side. The coil end with the wide-spaced turns is toward the rear. 


SIDE PLATES ASSEMBLY AND INSTALLATION 


The two unpainted aluminum side plates (10" x 4-1/4") provide a means to at- 
tach the top and bottom covers and also to anchor the rear panel assembly and 
the front subpanel. 


Place the side panels on the bench beforeyou with the long dimension to the 
left and right. Position them so that the two square holes above and below 
are closest to the right hand end. Now locate the small (3/16") round hole 
near to one of the square holes. This small hole should be located to the 
upper left of the square hole. If this position does not agree, turn the 
panel over so that the position does agree. 


Locate the eight spacer nut/spacer clips in the parts kit. These are U-shap- 
ed clips that have two flanges on one surface and a speed nut perforation on 
the other surface. These spacer nuts attach to the side panels in paper 
clip fashion through the square holes so that the holes in the clips locate 
over the 9/32" round holes adjacent to each square hole. 


Install four clips on each of the panels (one through each square hole). 
CAUTION: . Install so that all 1/2" x 5/32" parallel spacer flanges are on 
the same side of each panel. Be sure that the flanges are on surface facing 
up when the panel is located as in "2" above. 


Attach the clips so that they fully engage the panel -- edges of the square 
holes are at the full depth of the U-bend. 


Attach one plate to the right side lip of the bottom cover using two black 
10-24 x 1/2" machine screws with flat #10 nylon washers between the screw 
heads .and the painted right side lip of the bottom cover. CAUTION: Remember 
that the square holes nearest the end of the panel locate to the rear. The 
spacer flanges go between the side lip and the end panel. The 3/16" round 
hole should be positioned to the upper left of the upper rear square hole 
when viewed from the outside of the tuner bottom plate. 


Attach the remaining (left) side plate to the left side lip of the bottom 
cover in like manner except that the position of the 3/16" hole is of no con- 
sequence since it has no function on the left 6nd plate. 
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REAR PANEL MECHANICAL ASSEMBLY 


Attach four coaxial connectors in holes provided and labeled ANT 1,2,3 and 4 
on the panel. These are installed with the square flanges on the inside -- 
unpainted -- side of the panel with the threaded portion through the panel. 
Attach each with a 3/8" x 4-40 machine screw with the heads on the outside 
rear panel. Place a #4 lock washer under the 4-40 Hexnut and tighten all 
screws. (Omit, for now, installation of "INPUT CONNECTOR"). 


Visually inspect each of the two wafer switches. Rotate the center rotor 
section by gripping with umb and finger tip or inserting a tool in the flat- 
ted shaft hole. The rotor should be free of obstruction/s and each of the 
dual stationary wiper contacts should engage the rotary contact on both sides 
as it is rotated from position to position. Should there be a distortion 
such that the fixed contacts do not contact the rotor contact or they inter- 
fere with rotation, careful adjustment by bending will correct the problem. 
Time spent now to assure proper operation is much easier than later when 
wiring is completed. 


Attach wafer switch (S2) to the rear panel using the two holes to right of the 
ANT 2 connector. There are two wafer switches in this tuner. $2 is the wafer 
with all solder terminals on one side of the white wafer. Note that there is 
a_small color coding on one of the contacts. Orient this coded contact so 
that it is facing you and located to the right of the upper mounting hole in 
the panel. Attach this switch using 7/8" long 4-40 machine screws through 

the panel from the painted side. Place a 7/16" nylon spacer on each screw on 
the inside of the panel, place the switch on each screw through the mounting 
holes in the switch wafer -- remember the location of the coded terminal. 
Place a flat nylon washer over each screw and secure with a 4-40 hex nut on 
each. Tighten until snug. 


Attach wafer switch (Sl) to the rear panel in like manner to the installation 
of S2 above. This wafer mounts via the two horizontally related holes to the 
left of, and in line with, the upper edge of the number 1 antenna connector 
when viewed from the unpainted side of the rear panel. The color coded con- 
tact/s are located-~toward you and in the upper half when mounted. 


Install a single solder lug immediately above switch (Sl). Pass a L/2Z°- Long 
6-32 machine screw through the lug and through the hole provided in the rear 
panel. Place the lug with the hole/s pointing downward toward Sl. Place a 
lock washer on the machine screw on the rear (outside) of the panel and secure 
with a 6-32 hex nut -- tighten. 


Mount two solder lugs using the hole provided below Sl. Pass a 3/16" 6-32 
screw through the hole from the outside (painted) of the panel through two 
solder lugs and secure with a 6-32 hex nut. Place the lugs so that they 

point in opposite directions parallel to the bottom edge of the panel. Tighten. 


Install the phono type 12 V de connector on the rear panel with 1/4" 4-40 
machine screws. The phenolic insulating base of the connector mounts to the 
unpainted inside surface of the rear panel with the shell of the connector 
protruding through the panel. Note that the screw holes are not equally 
spaced from the large hole which passes the connector shell. Rotate the 
connector to the position that allows the connector shell to become centered 
in its clearance hole when the mounting holes are aligned with the holes pro- 
vided in the panel. Secure with lock washers and 4-40 hex nuts -- tighten. 


Attach a #10 solder lug to the inside surface of the rear panel via the hole 
located to the right of the 12 V dc connector socket. Attach with a 3a" 
10-32 machine screw through lug and panel. Secure with #10 lockwasher and 
10-32 hex nut. (Position terminal end of lug at approximately 4 o'clock 
position -- tighten.) 


Attach the assembled SWR board and the input coaxial connector similar to 
the four antenna connectors. Insert the threaded portion of the connector 
through the panel from the unpainted side of the panel. The SWR board as- 
sembly is mounted over the solder terminal end of the connector and spaced 
from it by the threaded metal spacers inserted in the board. The board is 
positioned with the mounting spacers -- the long dimension of the board is 
vertical -- the components on the board are away from the rear panel. Se- 
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cure the board and connector with two 4-40 x 1/4" machine screws without nuts 
from the painted side of the rear panel thru the square connector flange and 
into’ the threaded spacers. Tighten these screws. 


WIRING THE REAR PANEL ASSEMBLY 


Find two disc ceramic capacitors approximately 1/2" in diameter that are mark- 
ed "50". These are connected in series by twisting one lead from each capac- 
itor together. Cut off the excess wires after two or three twists. Solder 
this joint. These two capacitors in series comprise C7 in the schematic draw- 
ing. The free lead from one capacitor is wrapped around terminal #1 of S2 
leaving approximately 1" of lead between the terminal and the body of the 
capacitor. Cut off excessive lead after wrapping two turns around the ter- 
minal. Do not short this to the switch mounting screw or nut. Tin one strip- 
ped end of a 2-3/4" length of blue teflon wire. Bend a sharp hook in this end 
and crimp around terminal #1 with the C7 lead and with the blue wire pointing 
to the left. Solder these leads to the terminal. (Leave the other free lead 
from C7 to be attached later.) 


Solder a 2-1/4" lead wire to terminal 12 of S2 such that the other end of 
that wire can be inserted in the solder terminal of ANT 4 connector - DO NOT 
SOLDER. Insert one end of another 2-1/4" piece of lead wire into this same 
terminal of ANT 4. Solder both wires. No connection now for the other end 
of the second wire. 


Install and solder both ends of a 3-1/2" lead wire between terminal 11 on S2 
and the solder terminal of ANT 3 connector. 


Connect a 2-1/4" piece of lead wire from terminal 10 on S2 to the solder ter- 
minal of ANT 2 connector. Solder both ends. 


Connect a 3-1/2" length of lead wire from terminal 9 on S2 to the solder ter- 
minal of ANT 1 connector. Solder both ends. CAUTION: Bend all terminals on 
S2 to vertical position at right angles to the white insulator -- this to 
avoid shorts or close gaps to the chassis or cabinet. S2 wiring is now com- 
pleted. 


Locate four large disc capacitors approximately 3/4" diameter and marked 2KV470. 
Install one from terminal (8 on Sl to the ground lug below and solder to the 
terminal only. Install a second one of these 470 pf capacitors between ter- 
minal #9’ on Sl (do not solder) and the solder lug below -- solder both leads 
now connected to this lug. 


Select a 3-3/4" cut and stripped lead wire and attach a #10 flat solder lug 


to one stripped end and solder. Insert the other end of this wire from above 
between Sl and the rear panel to terminal #9 of Sl along with the lead from 
the capacitor already inserted -- solder both to this terminal. The lug end 


of this wire is destined for terminal T4 above when ready to install Tl through 
T4 feedthrough terminals. 


Install the remaining two 470 pf capacitors. One goes between terminal (11)on 
Sl and the ground lug below. The last 470 pf capacitor goes from terminal 
10’ to the same ground lug. Solder all of these connections. Cut off or bend 
out of way excessive lead/s that may short between terminals. 


You should have one disc capacitor left in the kit. It will be marked 220. 
This capacitor installs between terminal 4 on Sl and the ground lug immedi- 
ately above Sl on the panel. Install - cut excessive leads and solder both. 


Insert two 3" pieces of lead wire in termin/ 12 of Sl and solder. Bend one of 
these wires over and across the switch wafer and insert the free end in ter- 
minal 7 of Sl. Solder. The other lead from terminal 12 stays free until 
later. 


Insert a 3-3/4" lead wire from the right into terminal 6 of Sl and solder. 
Right end is left free for now. 

Insert a 3-3/4" lead wire from the right into terminal 5 of Sl. From the left 
insert a 2-1/4" lead wire. Solder both to this terminal. Connect the other 
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end of the left going wire to terminal 1 of Sl and solder. 


(13. Insert one end of a 3-1/4" lead wire, from above direction, into terminal 3 
OfaSlei°Do. not solder: 


O14. Now install the prewound self-supporting six-turn compensating coil between 
terminals 2 and 3 of Sl. (It will help if you spread the slots in these 
terminals to accomodate this large wire -- use an awl or twist a small screw- 
driver blade inside.) This coil mounts so that its axis is in line with the 
hole in the rotor section of Sl. In final assembly, the insulated shaft from 
the front panel to Sl passes through this coil. Solder the leads to terminals 
2 and 33 


boat Pass the free end of the lead wire from terminal 3 on Sl through the center 
of the toroid coil on the SWR board and insert the end of this lead wire into 
the solder terminal on the input connector which extends through the large 
hole in the SWR board. Connect also to this point the free lead from the 
small capacitor on the SWR board directly above this point. Solder. 


(yy 16. We are now up to installation of the feed through terminals Tl through T4 
along the upper edge of the panel. You will find eight black molded #10 
feed through insulators. The small stud on the flat side of each are pressed 
into the small holes above and below the large holes in the panel. (Check to 
see that the holes are free of burrs. If not, clear with a knife point or 
Grill...). Start at T4. Insert a 10-32 x 1-1/4" screw through the #10 in- 
ternal tooth solder lug attached to the lead wire from terminal 9 on Sl. 
Place one insulator next on this screw with the bevel side of the insulator 
toward the solder lug. Pass the screw through the large hole T4. Pass the 
screw through another insulator with the flat side toward the rear (painted) 
side of the panel. Run a 10-32 hex nut on the screw to secure. CAUTION: 
Rotate both insulator sections so that the small studs are in the small holes 
-- one in upper and other in lower. This will center the terminal screw in 
the large clearance hole in the panel. Tighten the assembly. Inspect below 
Sl and dress this lead wire so that it is located equally between the switch 
wafer and the panel and to the left of the hole in the rotor section. 


17. Repeat the above installation for the lead wire from ANT 4 connector to 
terminal T2. 


(Ys 18. Now attach the single leads from the balun coil in like manner to terminals 
1 and 3. This coil will later mount parallel and to the right side panel. 
Use Tl for the lead that exits from the right side of the coil. The left 
exiting lead will go to T3. The center tap leads and their attached lug at- 
tach to the rear panel via the hole above S2. CAUTION: Before mounting this 
lug, connect the free lead to it from the capacitor to terminal 1 on S82. 
Attach this lug with a 6-32 screw (from the outside), lock washer, and hex 
nut. Tighten. 


REAR PANEL ASSEMBLY INSTALLATION 


(LY 1. Re-examine your handy work in assembling and soldering all points on the in- 
side surface of the rear panel. Clear any excessive solder "blobs" or drips 
and wire ends that may loosen and cause shorts. Resolder any joints that may 
appear questionable -- cold soldered, insufficient solder, excessive solder, 
etc. by 


(4°2. Position the rotors of Sl and $2 as follows and carefully leave in these po- 
Sitions to ease later assembly operations. Note that the double flatted 
shaft hole in the center of each rotor has a small notch in the middle of one 
flat side. Rotate each rotor by inserting a screw driver or other blade in 
the hole so that they are in these positions. 


1. Notch on Sl between terminals 3 and 4. 
2. Notch on S2 between terminals 12 and l. 


(W3. Solder one end of a 2-1/2" piece of teflon covered hookup wire to a #6 solder 
lug and attach that lug under the hex nut on the rear mounting screw of the 
variable capacitor. This lead will attach to the ground terminal lug on the 
rear panel. Solder. 


(#) 


Connect the lead from terminal #12 on Sl to the upper right stator screw on 
the rear of the variable capacitor. Use a #10 solder lug and attach with a 
#10 hex nut. Tighten and solder. 


Insert the free end of the wire from terminal #5 on Sl into the upper of the 
two eyelets in the center of the right edge of the rear end plate of the var- 
iable inductor. Solder. S2, 


Solder the leads from terminal #6 on Sl and the lead from terminal 1 on(si)to 
the eyelet in the upper right corner of the variable inductor rear end plate. 
(If either eyelet hole is too small to accept both wires connect the wires to- 
gether and insert one in the eyelet -- solder both together and to the eyelet.) 


The balun coil can now be mounted to the right side panel. Pass the 8-32 x 
2-1/2" machine screw through the small hole adjacent to the upper rear square 
hole in the side plate. Slip the 1/2" aluminum spacer on the mounting screw 
against the inside of the panel.’ Next slide one of the 2-1/2" square insu- 
lator plates against the spacer and run the screw through the hole in the 
rubber plug inside the balun coil. Secure this by adding the other square 
insulator, lock washer, and hex nut. Align the insulators so that the top 
edges are horizontal and tighten the assembly sufficiently to hold in place. 


Install two flat washers and wing nuts on terminals Tl,2,3 and 4. Install 
wing nut on ground (GND) terminal. 


FRONT SUB-PANEL ASSEMBLY 


Attach and solder the three-wire 3-1/2" lead assembly with the three terminal 
connector to the panel mounting potentiometer which serves as the "SWR SET" 
control. When viewing from the back side of the control with the three ter- 
minals pointing "UP", connect the leasd as follows: 


A. White-Red wire to: left terminal -- solder. 
B. White-Brown wire to center terminal -- solder. 
C. White-Black wire to right terminal -- solder. 


Install a hex nut fully on the threaded bushing to end of bushing. Install 

a lockwasher on the bushing next to the nut above. Insert the bushing through 
the sub panel from the back side (front side has dial calibrations) and posi- 
tion so that the terminals of the potentiometer are vertical and on the top 
side. Secure with a hex nut to the panel. 


Mount the 2-1/4 x 1-3/16 rectangular mounting plate for the meter switch as- 
sembly. Orient this horizontally on the front of the sub-panel with three #4 
x 5/8" sheet metal screws and three 1/8" spacers. Tighten.Fasten the meter 
switch board subassembly to this plate by inserting from the rear. The switch 
levers pass through the three holes in the mounting plate. (Components on the 
board are on top.) Secure with a 4-40 x 1/4" machine screw in the holes on 
each side of the holes for the switch buttons. Tighten. 


Mount three pilot lamp assemblies with bulbs installed. All mount on rear 
side of the sub-panel using 4-40 x 3/16" machine screws, lockwashers, and hex 
nuts. Place single socket so that the bulb locates behind the meter scale 
area when meter is installed. Mount the remaining two pilot lamp assemblies 
with one common screw. These mount horizontally in opposite directions. When 
mounted, bend each so that the bulbs pass through the two rectangular holes 
below the dial calibrations. Adjust each so as to position the filaments in 
the bulbs thru and to the front of the sub-panel. The light from these illu- 
minates the dial scale. The front surface of the glass envelopes should not 
extend through the openings more than 1/4". 


ANTENNA SWITCH SHAFT ASSEMBLY 


Select one of the two shaft and panel mounting assemblies that are marked 
with the number 38017 on the face of the detent mechanism. Hold the detent 
mechanism with the threaded bushing toward you and note that there is a de- 
tent action as the shaft is rotated within the bushing. Adjust so that the 
shaft is in the maximum counterclockwise position. 


Note that there is a 1/8" x 1/8" tab extending to the front of the assembly. 
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Tn2seieetor locking the dent mechanism in a predetermined position on the 
Sub panel when it is inserted in a hole adjacent to the panel mounting hole. 


Next notice the series of twelve rectangular holes in a circle around center 
bushing. These are access holes for inserting a stop tab which limits the 
number of positions that the shaft can be rotated. The stop tabs supplied 
are 3/8" flat washers that have right angle tabs 3/32" W x 1/8" L on their 
Outer edge. These washers locate on the 3/8" threaded bushing so that the 
tab inserts in one of the rectangular access holes. 


For the antenna selector switch, (S-2) we want to limit rotation to four 
positions. Remember that the counter clockwise position that you left the 
shaft in is position number "one"when you count. To determine the proper 
hole to insert the stop tab for this assembly, hold the assembly with the 
threaded bushing toward you and with the panel locking tab at the top or 12 
o'clock position. Slide the stop tab washer on to the threaded bushing so 
that the tab inserts into the rectangular hole at the 6 o'clock position. 
By holding the stop tab in position you should be able to rotate the shaft 
to only four detent positions. (Four counting the end positions.) 


Insert the threaded bushing through the subpanel from the rear into the 3/8" 
hole in the lower right corner of the subpanel. Be sure that the index tab 
engages the small access hole adjacent to the shaft hole. Secure with a 3/2" 
hex nut and tighten. 


In like manner the switch shaft assembly for the selector switch (S=b)s-is 
prepared and installed. Repeat all of the above steps except insert this 
stop tab in the rectangular hole that is located in the 1 o'clock position. 
This will allow shaft rotation to eleven positions. Mount this assembly in 
the 3/8" hole in the center of the sub panel. 


Install two black nylon bushings into the two remaining large round holes in 
the sub-panel. Insert the small diameter ends from the painted side of the 
panel and insert fully so that their shoulders (rims) are bottomed against 
the panel. 

Attach the two double-flatted insulating shafts to the ends of the two switch 
actuator shafts. Use the two straight couplers that have flatted internal 
holes. Insert each shaft as far as possible toward the center of each coup- 
ler and secure with 6-32 set screws. Position the couplers so that the set 
screws will be accessible from the top. 


Instail a straight coupler with round holes on the front shafts of the vari- 
able capacitor and the variable inductor. Insert each shaft half way into 


i 


each coupling. With the capacitor fully meshed and the inductor at max clock- 


wise position (roller contact to the rear end of coil) place the set screws > 
on the top. Start the second set screw in each coupler but not through the 
wall. 


Install the sub-panel assembly and attach to the side panels with a 4 #6 

x 3/8" sheet metal screws in the same manner as mounting the rear panel. 

The long insulated shafts should be rotated to line up with the rectangular 

holes in the rotors of Sl and S2 on the rear panel. The shaft to Sl passes 
through the center of the self supported coil attached to terminals 2 & 3 on 
Bly 


Mount one of the nylon pulleys to the front side of the Ssubpanel in the up- 
per right corner. Put the pulley on a 4-40 x 5/8" machine screw and install 


a 4-40 hex nut behind the pulley. Do not tighten this nut. The pulley should 


be free to spin on the screw. Now place the screw through the hole in the 
panel and secure with another hex nut on the back side of the panel. Tighten 
this nut being sure to allow the pulley to have freedom to spin. 


Mount two nylon pulleys in the upper left corner using the threaded bushing 
installed in the sub panel. Place the two pulleys on a 4-40 x 5/8" machine 
screw without the hex nut. Run the screw through the bushing until the two 
pulleys are still free to spin on the screw threads. Lock in this position 


with a 4-40 hex nut tightened on the screw against the rear side of the panel. 


12. Insert the 2-1/4" long x 1/4" diameter round phenolic shaft thru the bushing 
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in the subpanel into the shaft coupling to the variable capacitor shaft. 
Tighten both set screws in the coupler. 

Assemble the flexible shaft coupling. This assembly is comprised of two 
black plastic that have flat round faces that are 1" in diameter and have two 
round pins 3/32" in diameter projecting 1/4" from the face. These two pieces 
assemble face to face with the pins of one through the two holes in the other. 
Orient these pieces so that the set screw holes of both are in line with each 
other. This assembly will be completed by using a hot soldering iron pressed 
down on each of the pins that project through the face plates. The plastic 
material will soften and spread out to form heads on the pins that will pre- 
vent the two pieces from separating. CAUTION: In order to provide the flex- 
ibility necessary in this coupling there must remain some space between the 
two faces. Cut a strip of stiff paper or cardboard approximately 3/8" wide x 
1-1/2" long and insert between the faces to act as a temporary shim while the 
plastic pins are being heat formed. After the four pins have been "headed" 
(Do not burn them into the face plates. The two plates should be able to move 
slightly on the pins.) Remove the shim and note the restricted movement of the 
two halves on the pins. Install a 6-32 x 5/16" set screw in each half. 


Insert the short 5/8" piece of double flatted 1/4" phenolic shaft into one end 
of the flexible coupling approximately 1/4" or until the inserted end is flush 
with the inside face. Tighten this set screw. Now insert the other end of 
this short shaft into the straight coupling on the variable inductor shaft. 
Align so that one of the flat surfaces of this shaft is under the set screw and 
tighten the screw. The other setscrew which engages the inductor shaft should 
not be tightened at this time. 


Examine the 3-1/4" long 1/4" diameter aluminum shaft. This is the variable 
inductor extension shaft. Note that there is a small hole located 1-5/16" from 
one end. Insert in this hole the small round pin (.039" diameter x 1/4" long). 
Press this pin into the hole until it bottoms being careful to not bend the pin. 
Insert the flatted end of this shaft from the front of the subpanel through the 
panel bushing and insert into the: flexible coupler on the inductor shaft. The 
flat will engage the flatted hole in the coupler. Tighten the set screw in the 
flexible coupler. The front end of this shaft and the pin are extending to the 
front of the subpanel. 


The dial pointer system consists of a pointer/carrier assembly, dial string 

and elastic cord. The carrier and pointer assembly have been pre-assembled for 
your convenience. The slot in the carrier engages the top edge of the subpanel 
with the red pointer extending down over the calibrations on the panel. Check 
to be sure that the carrier can freely slide along the top edge of the subpanel. 
If there is a tendency to bind, now is the time to correct. If the channel in 
the carrier is not wide enough it can be widened by carefully sanding the in- 


side of the channel with sandpaper. Be careful not to fracture the plastic. If 


a bind is due to an irregularity in the panel, it should be corrected at this 
time 


To attach the elastic cord, tie a knot around the small plastic stud in the car- 
rier located to the right of the pointer. Use a little elastic as necessary and 
position so that the rest of the elastic cord leaves the stud from the right 
side of the stud. Draw this knot tightly and secure the loose end piece to the 
remaining cord by tying the two cords together tightly with a short length of 
the dial string positioning this knot as close to the stud as possible. This 
should prevent the knot from becoming untied. Now with the elastic and pointer 
assembly removed and placed on your working surface, measure the relaxed elastic 
to a point 15-1/2" from the stud. Double the remaining length back on itself 
from this point and tie a knot with both sections so that the flattened loop 
measures about 5/8" from the bend to the knot. Place the pointer on the top 
edge of.the subpanel and route the free length of elastic over the top of the 
upper right pulley on the subpanel. Continue the elastic down the right edge 

of the subpanel and around the lower brass spacer stud in the lower right cor- 
ner. Continue the elastic across the subpanel and slip the loop end over the 
threaded bushing of the "SWR set" pot in the lower left area of the panel. Now 
slide the pointer assembly across the subpanel to make sure that the elastic 

has sufficient stretch to allow the pointer to reach the "0" calibration mark 

on the scale. : 


Now prepare the dial string by doubling one end and tying a knot with both 
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pieces approximately 5/8" from the bend. Measure from the flattened loop at 

this end to a point 47" and beng the remaining length back along itself. Tie 

« a knot with these two pieces to form a small loop. The length of this flat- 
tened loop is not critical -- 1/4" will suffice. 


(_)> 19. To “install the dial string, place the first loop over and behind the pulley 
on the carrier to the left of the pointer. There is ample space between the 
pulley and the carrier to accept this string. . With the carrier in the far 
right position, run the dial string to the left over and around the front 
pulley (in the upper-left corner of the subpanel) back and in the pulley on 
the carrier from bottom around right side, off the top to the left. Continue 
to the top of the rear pulley, down the left side of the subpanel, around the 
lower brass spacer bushing in lower left corner. The rest of the length runs 
to the right to the pin on the inductor shaft. Pass~the string below the 
shaft and place the loop over the pin in the shaft. Now rotate the inductor 
shaft counter clockwise to take up the slack in the string. Turning in this 
direction will cause the pointer mechanism to move to the left. ‘Turning: clock= 
wise will allow movement to the right by the pull of the elastic. 


( ) 20. To calibrate the slide rule dial with the variable inductor, rotate the in- 
ductor shaft clockwise until the pointer is at the "30" position on the scale. 
This the position for minimum inductance. Holding the inductor extension 
shaft fixed (hold by gripping the flexible coupler) adjust the variable in- 
ductor so that the contact pulley is at the extreme rear position and against 
the stop on the coil. Be sure that the contact pulley groove straddles the 
coil wire. Now tighten the set screw in the bushing to the inductor shaft. 


FINAL WIRING AND ASSEMBLY 
a area Alta sin AE Sele APT ceeds 


( ) 1. Connect pilot lamps with small hookup wire. All lamps are connected in paral- 
lel with common chassis ground. Jumper and solder a lead between the termi- 
nals of sockets and a single lead to the center terminal lug of the 12 V dc 
jack on the rear panel. Route along left side of chassis. 


( ) 2. Install the three=wire cable assembly between the SWR board on the rear panel’ 
and the switch board. Connect either female connector to the 3-position con- 
nector on the SWR board. Note that there is a tapered lip on one face of the 
Cable connector. This engages the matching ridge on the vertical portion of 
the connector on the board. This provides proper polarization and locking. 
The other end of this cable connects in like fashion to the 3-position con- 
nector left rear of switch board. Route along left side of chassis. 


( ) 3. Cable from "SWR set" potentiometer connects in like fashion to the 3-position 
connector right rear of switch board. 


( ) 4. Attach leadwire assembly to panel meter. Attach and solder the red lead to 
the positive (+) meter terminal and the Orange lead to negative (-). Remove 
jumper wire between the meter terminals. Note that sponge pads have been 
attached to the rear of the meter case. Do not remove them or their paper 
backing. Insert the meter leads & meter from the front of the subpanel 
through the cut out provided and connect to the 2-position connector front 
right side of switch board. 


() 5. Assemble the lexan plastic front panel to the painted aluminum front panel. 

CAUTION: Carefully inspect both of these panels for appearance. Clean the 
painted front of the aluminum panel and both sides of the plastic panel. 
Any smudges orgrease marks (finger prints, etc.) will be locked in for the 
Ltre Of this unit.“ Use ‘a soft’ cloth dry or with soap or detergent that will 
not attack the plastic. Now align these two panels so that all holes match. 
Fasten together by inserting the two bosses on the rear of the plastic T-T 
logo emblem through the two holes above the "antenna" switch shaft. When 
properly aligned heat seal the bosses with hot soldering iron. This plastic 
softens at a much lower temperature than the material in the flexible coupler. 
Proceed with caution. 


) () 6. Install a third black nylon 1/4" panel bushing in the front panel hole for 
the inductor tuning shaft. This bushing installs from the inside (unpainted 
Side) of the aluminum front panel with the flange flush with the panel. 
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10. 


Install these panels over the various shafts and switch buttons. The panel 
meter sandwiches between the subpanel and the aluminum front panel and locates 
in the rectangular meter opening which accepts the rectangular boss projecting 
from the meter case. When these panels are fully seated against the four cor- 
ner spacer bushings they are secured with four black 6-32 x 1/2" oval head 
screws. 


Attach the various knobs on proper shafts. The large spinner type knob mounts 
on the inductor shaft with the "0" marking at the vertical line on the panel 
when the shaft rotation is at maximum clockwise rotation (read pointer will be 
at "30" on the slide rule scale). The other large skirted knob is installled 
on the capacitor shaft with the "10" marking at the vertical line on the panel 
and with the rotor and stator plates fully meshed. 


All assembly operations are now completed except for installing the top cover 
and securing with four black 10-24 x 1/2" screws and nylon washers. 


Before installing top cover, inspect for any obvious shorts, unsoldered con- 
nections, and see that all shafts and controls operate properly. The completed 


tuner should then be ready to test and align as covered in the Owners Manual for 


the TEN-TEC Model 229 Antenna Tuner. This manual is included as part of this 
kit. 
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